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(54) Title: ASPARTAME DERIVATIVE CRYSTALS 
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(57) Abstract: Commercially favorable crystals of N-[N-[3-(3-hydroxy-4-methoxyphenyl)propyl]-L- Of-aspartyl]-L-phenylalanine 
1 -methyl ester, which is useful as a sweetener with a high degree of sweetness, having a high stability and a good purity. 
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m m m 

&9&mVttftWt.lsTM3Z13iN- [N- [3- (3-tFa+y-4-/h^ 
9/5 2 9 3 7^MtlS^$tlTV^ 0 

N- [N- [3- (3-tHa + S/-4-^h+i/7xz;W 7°Ot°JH -L- 

SBBRS^WO 9 9/5 2 9 3 7^HMtH N — [N- [3 - (3-tK 
h^v-^Ji— -?U\±)V\ -L-«-77W;H - L - 7 

i^ji/77-> i -^^;i/X7.^;i/^w-r^s^^^7>^Ji^n-7 h 

y^y*— (Preparative Thin Layer Chromatography: PTLC) lc«fc9*jlf®l 
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- [N — [3- (3 — t / h + ->7i ~)V) -?U\L)V\ -L-a 

^bjW^fiEbfcj&^fcN- [N- [3- (3-kh'D^>-4-^h + ->7z = 
;|/) -7U\±)V\ -L-7i^/7-> 

[1] N- [N — [3- (3-kFo4 : ">-4-^h^>7iz;l') 7°Pb"JW 
-L- a-7XA";i/^;H -L-7i-JV77-> 1 - yWI/XX-x-Jl/CDfSH 

o 

[2] ^*X^0^-ePJ^b7t^tC, '>ft<tfc8. 2°, 14. 7°, 2 
0. 5'SO!22. 4° (DtHJff^^ (2 0, CuKal) 130^X^(7) fc°— ^ & 
^t^t^tttt^N- [N — [3- (3-tHP*->-4-^h*'>7z- 
-?u\L)V\ -L-a-7X/^Jl/f;W -L-7a:-;U7 T ^n> i-yWi/ 

[3] ^*X^lHl#f^TfJJSU7c»^t^ 4. 8° , 7. 3°, 9. 

9° Rt*2 0. 0° <0®#rft£ (2 0. CuKa*l) CS^X^k-^^t 
CtSWrMiiTSN- [N- [3- (3-kFD^>-4-^h + y7i^) 
y°a\i)l] -L-a-7XW;W - L - 7i^77-> 

[4] t»*Xi|ft@«ffeT?«ISL/fc»^tC, < <h t) 4 . 7°, 8. 0° > 9. 
0°, 14. 0°, 20. 2° Stf2 4. 3° CDtHtf^S (2 0, CuKal) 
l'[HltffX^(Dh 0 -^^^-r-i^^i-rSN- [N- [3- (3-kFa + y 
-4-^h + y7i^) ~fu\L)V\ -L-a-77WJP] -L-7i-^ 
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&&mz&VfZ>N- [N- [3- (3-tHo + y-4-/h + '>7i-;W 

x^o-fb^miSttTaa^: (i) -tr^sns. 

COOCH, 




N _ [N _ [ 3 _ (3-tFO + y-4-^h^y7x-jW ZfutZM -L 

ffij&LfcSIK^ffFWO 9 9/5 2 9 3 7 ^BH^IgJwIlftSnTV^^ffiCfc D 

-Tfcfc^ 0-O-^>yiP-a-L-7XWJb- 
L-7xz;l/77->/^XXrJVi 3 -^y-JlV^r^rz/- 4- * h^>">> 
tA7JVrtFt$^t, N — [N- [3- ( 3 -1>i?)VttSs- 4 - ^ 

h^s^o:—^) 7°d^jw -/3-o-^>^;i/-L-a-Tx/N°;i/^;H - 

MtcT £ £ ti \z J; 0 ^fiTT^ Z iitf-V^ Z>o 
£fc> KT«l:ioTfe^«:i^€?.. -rfct>*>* 3- (3-t 

©/l7^A^»iti^^ £?£b<te0. 1-1. 0MPagSO**ET 

% ^iXte^j&Mi 5-5 orggtr* aTcWtr^^WbSJiS^ffacit 

l£«ktK l«^»t*5N- [N — [3- (3-tFn + y-4-^^y7 
x~;l/) -?U\ZM -L- -L-7X-JP77- > 

3- (3-tFa+y-4-^h+y7xx;i/) 7*a tf rfrVT^fc F 
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m\z£<0. £F£b<W:0. 1~1. 0MPagg©7Ki)±T, tif&LKnfcZBU 
S3 0~5 0t:iS-Cl7cb, 3- (3-tHo + ->-4-^h + ->7i-^) 

1 1 4 31 (Chemistry Letters. 1998. 11. 1143) mizm^^tlX^^ 
>^£¥M7cbT7;i^t: Ftr^dickD 3 - (3 - k Ko^>-4-^ h + 

o 

:£^cD;?±||£#£fc&f^ fifflglCMt^tN- [N- [3- (3-tF 
P + y-4-/h ; t : y7x-;W ~fu\iM -L-a-7X/^;H -L-37 
x^;i/T^-> 1 -pt^XX^KD^Jitt^JCiWIESn-r, 

£fc, g Mlb^^t^^g ^b^OfB^ff^Ji: LT^jfi&^J^ffl 
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#j <h u t#? ^v^mmiz mmwm-r &z\t.\z£<o a«f -r 

^mM(DN- [N- [3- (3-th'D*'>-4-^h*'>7z-JW 7°Otf 
;H -L-a-7XWJW -L-^aix;i/T^X> 
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. g^^^^K ssixfJi/. Mynt°;k MHv^otr^ v 

o 
o 

aWXgt#t"S»«c c t'©BWik'&'»©*ffitta«0. 5~30g/d 1@S 
, £f£b<«l~l 5g/d IMS.. £^?£b<te2~l Og/d lgS^i 

<&<^ 0 ftffi0B#fflfittiIflf8 0"C£JTF* #?*b<«6 CC&T, 35fc$?£b< 

ffj © m%m<D mugfttg - -s * ^ < & ^ o isn a £ s k mm 
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fflv^ns. «*jaaFttiiflit6 ot~sg (2 or) , ^i<ttsot~3o 

<St&> 

9 9*c (Tjkmt&ftmz&vmfe ■. m&mmmm •. 50-30 ot. 
1 ot/^) 

4>fc<£fc8. 2°, 14. 7°, 20. 5° &^22. 4° <£>[§I#r£* (2 
^IC^BJCDN- [N- [3- ( 3 - k F n+^> - 4 - / h + y 7x-Jl/) T7° 

ntf;Kl -L-a-7X/i;WH - l -7 n~)iT?=. > i-/wxt 

b s^Hi s 86<o aw xe »z * v iTffl v ^ s n t/r mm tim & & <t l 
kbi^^;k sufjk ^i7°nkVk »8^v^nt:jK 
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jimmuT) . jff*u<«i. ox;^»j^t> iWfSL<«o. 5^;i/^« 

3 0g/d 1 Sfl[> £?£b<« 1-1 5g/d 1 gt, cfcD»^b<«2~ 1 0 
g/d 1 @S^«fcli 0 

fflV^n-So 3£J*i&ffi«ii#6 0°C~M (2 Or) , £?£L< tt5 0r~3 0 
<Mj£> 

i2 3t (^mmftmz&iomfe mfe&mmm ■. 5 o~3 o or, &mmm 

: 1 0t/^) 
<|»*X^[Hll/r> 

M<<l:fc4. 8°, 7. 3°, 9. 9 ° 2 0 . 0 ° WIUSt^ ( 2 0 * 
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C u KaS) K#MM£:lHl3TXtfl<A tf-^ £tkT 0 
ft*3, c<7)B^b b b«M7K#J 

^c^gBJcDN- [N — [3- (3-kFD + y-4-/h + y7x-iW 7°nf 
; p] -L-a-TX/W] -L-7xZ^77^> l-/fJH7fiKO 

T, ffitt^JT&'S^^y— x^/— ;k <7 7n/V-JK r-feh>. 7- 
h7tFn77>, 7t F - h U ^ ^ i^T-t 5c #13, y;u3— 

tt, g^^Wk S^BIx^;k ^^at°;K »v7Pt'Jk ffK^^. 
i?x^;ux— 7-;k t -^;i/x— -x-;k h;n>&ff^L^ : b©<!:tT 

c suss «> tt. s#r js^j * ^ £ n ^ tk coa s a u t 

7K<Z)*3&«BWfl:'&*»-*H^T*<fc-t 1. 5^1/^**^ 5^E;i/^*J^T(7)|gH^ 
ft, JEtw»^U<«^S (2 0°C) ~6 0t;@£ MfcifF£L<«M (2 or 

r) *^8otgs, ^^b<tt^-a (2 or) 6 orgs, ii:ff*t< 
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te^is (20°o a>e 5 ov.nmt:ft -s. 1 o°c^e 8 o°cf§sw^mifi 

30g/d ISffi. ^L<Iil~15g/d 18S, <t0^l/<tt2~10 
g/dl g&J&*«k^. 

ffiv^n^o ft»®ffitta*6 cc-^ia (2 or) , »st<tt50t:~30 

13 8t (^M^^f^ctOSte : ffl£ft£f6ffi : 5 0~3 0 0°C, #fij£ae 
: 1 Ot/^) 

4. 7° , 8. 0° , 9. 0° , 14. 0° , 20. 2° &£J?2 4 

3° (Dmmnm. (29, cuk«^) ic^fsw^nisfx^t!— ^s^-r. 
[Bii] 

0 1H *55^T#e>nfcN- [N — [3- (3-tFo + y-4-/h + y 
7°atVH -L-a-7XWJH -L-7ai-;i/T^— > 1- 
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H2] 
[0 3] 

B3tt. WKtienfcN- [N- [3- (3-kFD + y-4-/^> 
yat!;H -L-a-7X/^iV] -L-7i^77-> 1- 

[0 4] 

H4H N- [N — [3- (3-th'D^-4-^Wx^) ^ tT 
7t;P7 7X©t&5lcX*lHl5f0 , Tf**. 

(##0fl 1 ) 

3- (3-kHD*'>-4-^h^7x^) 7 J oW>7^fkF©iI 

3 _ t h*n*->-4-* h^«il 5. Og (77. 2mmol)> 10 
X/^S?**** (5 OX**) 2. 26g^ *9;-)\,£*<Dm&&M (fi 
-ertblO : lv/v) 3 3 0mllll)n^ (0. IMP a) (D7K*f?B^T 

(3-kHO*'>-4-^Wx-JW ^ DW>i15 
1 g (7 6. 7mmo K iR* 9 9%) 

KIE**»JOEfcS«fc 3 - ( 3 -tHD^-4-A^7x^) 
et>i 5. 0 9g (25. 9mmo 1) , tf 1 4 . 3g (76 

6mmo 1) , fh5tHD75>64ml**»b&ft, 1 0 ft 

r B 1/t7*U>^tfco ^M^7^A5 7mg (0. 2 5 4mmo 1 ) , b 
ij7x^7^7^>3 4 9mg (1. 3 3mmol) &«jnbfcf£. MS# 
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\z. 7kmfixzi]uATmfo&7kmtf^izmmv. 5. 4MPa<o*$ffT. so 

bfc„ ^^@W#3^-a0^tti[lj^^-Mmai?ILT, ffi3- (3-tFn + y-4 
_^ |>^y7i-j|/) 7°n\i-^~>T ll/'rt. Y 1 2 . 2 6g (12. 5mmol. flX 
$48%) £«Stfe@#£:bT*§fc. 

kF^MH>^bSL B a U »3- (3-tKo + y-4-^h^>7x^ 
) yDtf^->T;i/T r t F£r 1 . 9 4 g (10. 8mmo 1 , HjAtM^ 8 6 %) * 

(#3*09 2 ) 

N- [N- [3- (3-tHD + '>-4-^H*->7i-;i/) -fUM)V\ -L- 
a-7X/1il/f;H -L-7x-JV77-> l-^fiUXf^TWr 

N _ t h^F-^Tj;^-;!/- 3 -0-^>> ? ;i/- a-L-r^W^-L 
-7i-jl/77->^?JHXf;H2. 2g (2 5. 8mmol) 
C l /^+-y->afftl 2 9ml ^rJUPA, 1 B3IBJ«#b;fc:. J5*S**«BE 

TKWfigU ^^{z5%MM7K*^-hU f >A7l<^7 5 0m 1 ^rjjn^-. IfcBfcX 

y-7A«i< ig|7^^y9A^IIltlt- »*&£«JBETK:i8«SbT, 
3 - 0-^>^;U- a - L - 77W^- L - 7i^77->^ W7f 
;P9. 8 1g (2 5. 5mmol) $MitbT#fc 0 

±15 /3 - O - ^ y - a - L - 7 X - L - 7 x — JPT 7 — > * 
I^r^7. 5 0 g (19. 5mmo 1) $THF180ml fcj&frb, Jg$&£ 
0t!:ffiofc. ^tll:, 3 - ^>yM+y - 4 - / yy>7-A7^rt F 
4 . 8 0 g (17. 9 mm ol) , &m 1 . 0ml (17. 9 mm o 1 ) RZSN 
aB (OAc) 3 H5. 1 3 g (2 4. 2mmo 1 ) O^T? 1 1$|8], 55 
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Mx^;l/2 0 Om 1 T2Htf*ffiLfc. #«S£fi&fa&*£*-eifei£U i^KM 

B»§*ETi:«iltN- [N- [3- (3 -^>v;i/^->-4-^ h^v 
7lZj V) 7°n^-)l<] -|3-0-^>y^-L-a-7XMfJH -L-7 
I -;i / 77Z> 9 0g (7. 7 0mmol) 

±I5N- [N- [3- (3 -^>y;i/^-> - 4 - / h + y7i-;W 

l-/fjPX7fJH. 86g (7. 63mmol) ^/^/-JH 6 Oml C 
»»U 10%A'7yMI (5 0%^7K) 2. 3 2g?:Mfc„ £n£7k3£ 

*«JET^»»3feHbTN- [N- [3- (3-kKD + y-4-^h+y7x 
-fuM)V\ -L-a-77W;H - L - 7 m ^ — > l-*^ 

;HXfJV2. OOg (4. 3 6mmol) £gH*ch LTt#fc (HPLCI:i§ 

(^M^J 1 ) 

N _ [N _ [3- (3-kFo^y-4-/h^y7x-JV) ^Dtf;H -L- 

3fiRI^I£££ll<^fi« (1) 

3 _ ( 3 - h K O^S/- 4 h^rSy"7a: — 7° O \£^r>7 )Vf t H 1 . 5 

0g (8. 3 2mmol) ^7Wf-A2. 5 7g(8. 7 4mmo 1 ) 

S-)l£fc(Dm&feM (M^it4 : 1 v/v) 8 6mli:J]D^« 1 
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(50%eT7K) 0. 7 7g^M, (0. IMPa) <D 

N _ [ 3 _ ( 3 - t Hn^y-4-/h + y7xrjW -fu\L)V\ -L-a-T 
X/VV^M -L-7xZ^77-> l-^f;UXr^2. 6 9g (5. 8 
7mmol) ^tTJK^«8 4. 4g (10 0ml) £#fco CCOSlS^H/K 3 
0 0mlM>Jl/X>2 0 0mim» 4 0tT3 O^Wfttf l/fcft, 
-l±h;i,X>®^^5feUT7X«3 8 1 g£t#fc 0 ,lcD7k»£5 0 tTiEIi bf£ 
#J£@icbfc^ ^^/-;Wi7KcD^^J (g^Jfcl : 3v/v) 84ml$ 

jp^6 5T:t^»l, lot (^£pm?i ot;/b#p b 1) iT^itis a B ^tfiii 

|&Tl«ff^ittN- [N- [3- (3-kFD + y-4-/h + y7xI 
)V) 7°Dt;>] -L-a-7XWJH - L - 7x-;V7 ^ — > 1 

31g (5. 0 5mmo K itf«*8 6%, tK»^*3. 4 3w 
t%) (HPLCl:«t5«SS9 3^±T*ofc) . 

±fBT!t#f)nfcM H B B $CuKaMt\ f&*X|fc[e!tffe-eiHl«TX*ft£ai5EU 
fc*g^ ;i<D^ B H B «4>ft<<hfc8. 2°, 14. 7°, 2 0. 5° 5:1*2 2. 4 

(*»J 2 ) 

N _ [ N _ [ 3 - (3 - t HD*->-4-^ h+->7i-;W rfuM)V\ -L- 
a -77AMJW -L-7i^77^> 1 -^^;WXX^^A^|g 0 B H®$S 

itRtfymagao^si (2) 

3- (3-tFn + y-4-^h + y7i^) 7n M^rZ/T ^"r^c F 3 3 . 
7 g ( 1 8 7mmo 1 ) ^77/1^7— A 5 7. 8 g (19 6mmo 1 ) 
f? J-)Vt.7£0>^mft\ (M^it4 : 1 v/v) 1 9 2 6mlHM, ddld 1 
0 %/^y7AKi (5 0 %^"tK) 17. 3 g SrflBA, ( 0 . lMPa)0 

ii:»i€7 7y-^4oomi«b^ mmtm&wt&&trt:. N- 
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[N- [3- (3-tKn + ->-4-^h^y7x-^) -fu\l)V\ - L - a - 
7X/1Jl/f;H -L -y^-)V7^-> l-^^;HXr^6 6. 2g (14 
4mmo 1 ) £^trj£j£i& 199 lg (2321ml) Z.(T>K^W^i 5 

0t:-C«ffi2iifigL, lI«18 3gSffc. ZLtoWmmz.** 1 3 6m 1 

ftrJ»i^y^Dt^2 0 5 0ml £jJP*.6 5*CT4 0 #W8l#UTigfi?U 1 

or («si or/OT ^-e^snbTi§ B e H ^tiftti$i±fc 0 imt 1 8 mm 
mwvfzm, mgk&mmftmis* »y7°nh^3 0 2mit«u 4o°c 

X'4mm. Sfitfl 2^fW«JEft«bTN- [N- [3- (3-th*D^>-4 
-/h + y7x-JW yotf;U] -L-a-TXWM - L - :7:n ~ ^ 
-> l-^^XXf^©fi^ B 6 5. lg (g«#!tI5 4. 4g. HI 
JK^8 2%) £f#^c<, C(DffiM6 3. 0 glZ*?y— )lh7k(DM&mM 
Jtl:3v/v) 1 7 4 Om 1 2rjjn*L 6 5tt3 0»W«tf UT»*t, 1 0 °C 
(J^fllStflE 1 OX/RflW) ST^bW^lTtB^tfc. |W|^T 2 0 UtF^jg n 
Isfrik, UMi&m.y&ftmi>, J — JlLTkcDM-tfeM (m&ktl : 3v/v) 
2 5 0ml«l, 50tt2. 5B#W, ^iST 1 2 Stf B l«ilTN- [ 
N- [3- (3-tKD^y-4-/h + y7x^) ^nldJV] — L — a — 7 
7>W?)W -L-7x-;>77-> l-/?JH7xT^5 1. 6g (113 
mmoK ^«*9 8%, *^13. 52wt%)£#fc„ (HPLCtCi; 

fctt*, ^CDMb%«^< ife 8. 2°, 14. 7°, 20. 5° 4 

mmw 3 ) 

N- [N- [3- (3-kFo + y-4-/h + y7x-JW 7°U\i)l>] -L- 

^S.t/^MISS^^Sf (3) 

HM^J2T#e>n/i^ H l 10. 0 g\Z*9S— J12 lm 1 ^J)P^T4 Otti 

#?£-t*-7c^ S^TOTzK 13ml RZmWL-i V~fu ¥)l 3 13ml ^tn^*r# 
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. £SII£M^fltU 4 OfCl OBtr^MEE^UTN- [N — [3- ( 3 - t 
KD + ~>- 4 7°ne;H -L-a-77^W] -L- 

^o:-^r^-> 1-^^X7x^9. 78g (7]c^^-fi4. 0 3wt%) 
(HPLCl:J;^gli9 9 %£X.t-Z fritz.) . 

fc!S3l> dCO^^«^>f c j:< tfe 8. 2°, 14. 7°, 20. 5° ^2 2. 4 

° t r # m m 0 x m. <o m - z> £ ^ -r a m is h t o . 

N- [N — [3- (3-tHn + y-4-^h^y7x^W ^DkVH -L- 

itRt)t^^a©^« (i) 

3- (3-tHP + y-4-^h + y7xHJW 7°Dt°t>7Jl'Tt F 1. 4 
0g (7. 7 7mmol) Rr/77/Wf-A2. 40g (8. 1 5 mm o 1 ) 

)it?K(Dm^mm (m^kt4 ■. iv/v) somicM. dcici 

0%/^7y7AKi (5 0%^tR) 0. 7 2g$M> 1 £ mmzfcfojfr 

I>'tllbTN- [N- [3- (3-tHo^y-4-^h + ->7x^) 7°n 
tf;i/] -L-a-77/^JH -L-7i-j|/77-> l-/?JH7r^ 
2 . 9 7 g ( 6 . 4 8 mm o 1 ) Z^tSfcJfcm 8 1. 2 g (96ml) £t#fc„ 
5 OtTSfftiLT ^ / -;i/^MSU7^f^, 7K 3 6 0m 1 

^x^;i/9 om l ^tjn^-, ^iST3 o^r^«^Lfe^, 

£B£3cLT*Jg4 4 4 g£f#7c 0 ^(DtKS^5 Ot:TMffiii^b^J^MSU^ 
*?/—)l4. 5m 1 Mll^9 Om 1 StT'^t, 10 

X: (^M5t/ffl) £ T<££fl UT^B%^t/rra$ it 7c 0 1 B^jf^bfc 

*NI£«ifl#MiU MX^;i/9 Om 1 Trife^U> iSTltMILT 

N- [N- [3- (3-tFo+y-4-/h+y7i^) yntf;l/] -L- 

a-77/^iU -L-7xXjV77-> 1-^^17x^2. 7 5g ( 
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6. OOmmo 1, SW$9 3%, *^I0. 4 3 5wt%) (H 

C<D^fP B te'>&<£fc4. 8° .7.3°. 9. 9° 02 0. 0° \Z 
(3l»J 5 ) 

N _ [ N _ [ 3 _ (3-tHD + y-4-/h^y7i^) yahVP] -L- 

iERtfy$&fc!fif&a>#* (2) 

H»J2Tf#bn^^l 0. 0gl:^^y-^2 1ml 2rjjDAT4 0°CT°m 
ffi2l£fc.m. 1 Or^T^SPbfeo MtClWj^TS^-f V^n^3 l 3m 1 £iP 

a8ll£*ifi#l*lU 4 Ott'l 0l^W«ffi9E«bTN- [N — [3- (3-kF 
a + ->_4_^ h^y7x^l/) 7*nt:jW -L-a-7X/^H - L - 77 
x -Jl'77Z> 1 -/fJl/XXf^9. 16g (tK^SO. 4 3 1wt%) 

fc*gjH, £<BlN&tt^fc<£*>4. 8° , 7. 3° , 9. 9° 02 0. 0° \Z 

mm. mm xm<7) e— ^ b s^urr? & o & . 

(^Jjfifll 6 ) 

N _ [ N _ [ 3 _ (3-t FO + '>-4-^ h^>77ix;i/) -fU\l)Vl -L- 
a-TX/^;WW -L-7x^77-> 1 - p<^;I/XX7";I/CMIS h h h^M 

jfiRtf y§tt*gS<02*l ( 1 ) 

^Jfi«2 7?»&nfciiea 10. 0 J — )V2 lm 1 £jjn*-T4 0°CTi£ 

iciia'effS'f V7°o t°;i/3 i 3m l ^tp^!t#bfcc m<T^> 

tisa^wufc. ito^sisibj**^ io°c (^Miot/st 

4 0t1!10^WittN- [N- [3- (3-tFD + y-4- 
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> i-/^jnxf^9. 41g (7K^*0. 2 15wt%) £f#fc„ (H 
PLCII«t*«Stt9 9 %J£JLtT&o£:) o 

fc*S** £<7)Sg|lte'>fc<<>:*>4. 7° , 8. 0°, 9. 0\ 14. 0°, 2 
0. 2° JkT$2A. 3° K4#fRWfc0tfXi»a>h:-*£^U Cl^TSofc 

o 

(«#J 7 ) 

N _ [ N _ [3- (3-kh'D^->-4-^h + ->7i-JH zfu\Z)V\ - L - 
a-TX/^WH -L-7i^77-> 1 -;*^;l/X*-7^C3!*£il<ASS 

ig&^SKI§ft©»«i (2) 

^»-W2-e#6.nfc*SS 10. 0 g^^/-;P2 lm 1 £JP*.T4 OtTg 
1 OtST^tfco MKIWCtKO. 7 5mlMi^77°o 
b°;l/3 1 3m 1 £Un*.«#L*:. S < "T^ tllWffi b7c 0 mUX' 1 

9l#lffl«#bfc», *S»*»ia^Kb, 4 0tT5Wl±gibTN- [N- 
[3- (3-kHo + y-4-^h + y7i-jW -fu\i.M - L - a-77/^ 
-L-^aix;i/T^X> l-^fJH7f^9. 40 g (zk#^»0 
3 2 7wt%) £#fc„ (H P L C CiSWill 9 9 XK±T?*o fc) . 

fctt*, £©*Mlfe:*l>fc<<>:*>4. 7° > 8. 0°, 9. 0\ 14. 0\ 2 

mum 8) 

N _ [N _ [ 3 _ (3-tFO^->-4-^h^y7i^) Z?U\±M -L- 
<SL&> 

9 9°C (^gEiR»«f»C«fcDSi3t : Stei&aflBffi : 5 0-3 0 Ot, : 
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1 0*C/#) 

<^xmmm> 

#T0£0 1 fC^f „ mfr^Wtbfrfc^OlZ. mffifiS. (2 0, CuKaS) 8. 
2° , 14. 7°, 16. 1°. 19- 1°, 19. 8°, 20. 5°, 22. 

4° , 2 6. 9° \z3LUxmm#T¥—?&mm'£nz>o 
*&m<DAmmM*te* s. 2°. 14. 7 0 , 20. 5°&r>*2 2. 4 0 00 

ffiftig. (2 0, CuKalg) ©XM k°-^7 t3cfc 0 £HtWt£ - £^T#3o 

mmm 9 ) 

N _ [ N _ [3- (3-tFD+y-4-/h + -/7iZjW -fU\f.)V\ -L- 

12 3t (^^#ffifCcfcD«'JS : aUSiSSIgH : 5 0-3 0 Ot, 
: 1 0V,/ft) 
<^X^[UJff> 

CuKa»k ^X^III^TtHliFfX^^S'J^L., #S>nfc*&*X*fcIII 
Jffi^02 m^^BJ^^^c}:^ \Z, Ultff^^ (2 6>. CuKaiHO 4. 

8°, 7. 3°, 9. 9°, 13. 0°, 16. 2°, 16. 9°, 18. 2° 
, 19. 5°, 20. 0°, 21. 7°, 22. 2 ° {CBE&XI&IeIIIt tfffi 

^BJcDBMMJIte. 4. 8°, 7. 3°, 9. 9° SI/2 0. 0° (DHl/r^l 
^ (2 0, CuKaS) cDX^IUtffti-^fC^D^^^^^^-r^^o 
1 0 ) 

N _ [ N _ [3 - (3-tHD + y-4-^h + y7i^!/) ^nbiJH -L- 



19 



WO 01/47949 



PCT/JP00/09247 



<St£> 

i 3 8*c {TjkmmftVriz&QMfe ■■ Mfemmmm ■■ 5 o~3 o o°c. g-i&mm 

: 1 OV/tt) 
<^*X^[UifT> 

7°. 8. 0°, 9. 0°, 14. 0°, 18. 1°, 18. 7°, 19. 4° 
20. 2°, 21. 4°, 22. 6°. 24. 3°. 26. 1° K^fcXlfc® 

*589i©CS!*&Srtt* 4. 7\ 8. 0\ 9. 0\ 14. 0\ 20. 2 
° 3° <Dm$rMM (2 0, CuKaH) coX^lHlifrt" K)$*Wl. 

(MMM l l ) 

N _ [N _ [ 3 _ (3-fc Fn+->-4-^ h+->7i^) .-fu\LM -L- 
ftitei^H7^7 7^» lOOmg^, ^n^tl 10ml (DSUT >7°^ 

ia«s ot^ifc. &wmm2 4mmikzS4 smmmz 

, #1t>7>^Aofc2*OT>y;K^ l#£IRDffiU HPLCT'gilTN 
_ [N _ [ 3 _ (3-tHn^>-4-^h*->7z-;W -Ju\L)V\ - L - a 
-7X/^f;H -L-7i-Jl/77-> 1-/^X7t^1#$^ 
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